I. Introduction
In 1998-99, Cornell University and Duke University were ranked second and third in the nation, respectively, in terms of the volume of giving each received from external donors. That year Cornell reported receiving $341.3 million in annual giving and Duke reported receiving $331.0 million. 1 The similarity in the total volume of giving that the two institutions received is actually very misleading. Fifty-four percent of Cornell's gift total came from alumni, while only 15.3% of Duke's gift total came from alumni.
Similarly, 79.7% of Cornell's gift total came from individuals (alumni plus other individuals) while only 26.2% of Duke's gifts came from individual donors. Cornell's giving is clearly much more dependent on individuals than is Duke's and Duke's is much more dependent in turn on corporations and foundations.
Institutions differ not only in the sources of their annual giving but also in their uses of such funds. For example, during the 1993-94 to 1997-98 period, the average percentages across 78 private research universities of annual giving devoted to current expenditures, building and equipment, and enhancing the endowment were 53.5%, 14.5%
and 31.5%, respectively. 2 However, there was wide variation across the institutions in each of these percentages, with the standard deviations of these percentages being 16.9, 12.1 and 15.5, respectively.
" Chronicle of Higher Education (2000).
2 Authors' computations from data collected by the Council for Aid to Education each year and reported in their annual publication Voluntary Support to Education. We are grateful to David R. Morgan, Vice President, Research and Information Services at the CAE for granting us access to electronic versions of these reports for the 1969 to 1998 period.
Our paper addresses why private research universities differ in the sources and uses of their annual giving. The next section provides some background data on the trends and variations in the shares of annual giving coming from and going to different uses. We then use data from a panel of private research universities for the 1968-69 to 1998-99 period to estimate models that provide explanations for why the levels and shares of giving coming from different sources and going to different uses vary across institutions and over time. Our explanations focus both on differences in characteristics of the institutions and differences in macroeconomic variables, such as changes in federal estate, corporate, and capital gains tax rates. The alumni giving share has grown for both the entire set and the subset of thirty institutions during the period. The shares of giving from other individuals and foundations appear to have declined slightly. The share of giving from corporations has fluctuated during the period.
II. Some Background Data
Similar data on the shares of giving going to different uses appears in table 2. 3 The share of giving going to current operations first increased and then decreased during the period. After remaining relatively constant during the first 20 to 25 years of the period, the share going to endowment increased sharply during the last 5 years. Finally, the share going to buildings fell sharply after the first 5 years of the period and has remained roughly constant since then.
These tables report the mean shares across institutions for whatever institutions reported data to the Council for Aid to Education in a given year. In some years, some institutions fail to report complete data and they are excluded from the tabulations in those years. An alternative way of looking at the data is to use data for a subset of institutions that always reported complete data. This is done in figures one through seven in the appendix, where the mean shares across institutions of the sources and of the uses of giving are plotted annually. These figures convey the same story as tables 1 and 2 do.
Focusing on the changes over time in the mean shares of the sources and uses of giving across private research institutions obscures the much wider variation in these shares that occur across institutions during any period of time. To illustrate this point, 
III Analyzing The Determinants of the Sources and Uses of Giving
Building a structural model of the sources and uses of giving is a task that goes far beyond this paper. The institutional/year observations that we have access to on the sources and uses of giving are the result of a complex process that depends upon macroeconomic forces such as tax laws, stock market performance and income growth at the national level (Clotfelter, 1985) . It also depends upon the economic success of graduates of an institution, which may well depend upon the types and numbers of they have been recorded in a separate loan category. As, Since the propensities of alumni, corporations and foundations to make contributions for different types of activities differ, how the institution allocates is development staff may depend upon the nature of the uses that it has for the annual giving.
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The wealth of an institution, as measured by endowment per student, may also influence annual giving for a number of reasons. The value of an endowment changes over time due to the market performance of an institution's portfolio, the share of the endowment assets that the institution spends, the level of contributions that it receives from external donors each year, and the fraction of those contributions that are directed towards building the endowment. Thus the level of the endowment at a point in time depends upon past levels of contributions to the university and their uses. To the extent that the levels of contributions and their uses are correlated over time for an institution, the correlation between the endowment per student level and the sources and uses of annual giving may run from giving sources and uses to endowment per student value, rather than visa versa.
On the other hand, there may be real behavioral reasons why higher endowment per student levels may influence giving sources and uses. Success breeds success and it may be easier to raise money the more an institution already has. Recently, however, concern has been expressed that high endowment per student levels, or more precisely high growth rates of endowments, may cause some individual donors to decide to reallocate their gifts to other "more needy" charities (Sharon Oster, 2001 ). Hence 4 For example, the CAE reported that in 1995-96 nationally 55% of the gifts to academic institutions were used for current operations, 30.8% were used to enhance endowments, and 14.2% went to purchase or build buildings and equipment. The percentages of corporate giving to the three uses were, respectively, 71.8%, 11.2% and 17.0%, while the comparable percentages for foundation giving were, 63.9%, 20.1% and 16% (CAE, 1997) . So foundation and corporation gifts are more likely to be used for current operations and buildings than are gifts from individuals.
increasing endowment values may cause the share of giving coming from different sources to change.
Corporations and foundations may have distinct preferences as to the type of institutions to which they provide funding. Foundations may have special interests in providing funding for institutions that educate a large share of underrepresented minority students. Corporations use annual giving to connect themselves to institutions from which the heavily recruit students and from which they make use of faculty research, and so the distribution of undergraduate majors and the split between graduate and undergraduate students may be important. The presence of a medical school at an institution may also be important for the same reasons.
III. Econometric Models.
Our analyses use thirty-one years of annual data from the 1968-1969 to 1998-99 period at the institutional level for private research universities. The restriction to private research universities was made so that the sample would be as homogeneous as possible in terms of objectives and activities. Our basic methodological approach is to estimate level and share equations of the form:
(1) log(G it) = a 0 + a 1 X it + a 2 Z t + a 3 Y i + it and
In equation (1) G it is the real (inflation adjusted level) of giving in a category (source or use) at institution i in period t, the X are a vector of variables that vary across institutions and over time, the z are a vector of national level variables that vary with time but not across institutions, the Y are a vector of variables that vary across institutions but not over time, and the are random error terms. In equation (2), S it is the share of giving (source or use) at institution i in period t. The dependent variable in this equation is the log of the share ratio (S/(1-S)) to permit the error term in the equation to potentially be normally distributed.
The interpretation of the coefficient estimates obtained when one estimates these models depends critically on the assumptions made about the error terms. If one treats the error terms as being independent, both over time and across observations, then the estimates will capture both time-series and cross-section variations in the relationship between the share variables and the explanatory variables that vary both over time and across observations. For example, the coefficient of endowment per student will capture the impact of both differences across institutions in endowment per student and the impact of changes in endowment per student at a given institutions.
On the other hand, if one treats the error terms as having a component that is fixed over time for a given institution but that varies across institutions, the resulting coefficient estimates will capture the intertemporal variation between these explanatory variables and the shares. Finally, if one treats the error term as having a component that is fixed across institutions at a point in time, but that varies over time, the resulting coefficient estimates will capture primarily the cross institution relationship between the explanatory variables and the shares. We focus on the first type of estimates in the next two sections and discuss the sensitivity of our findings to the assumptions made about the error structures in the following section. Turning first to a set of tax rate measures, increases in the federal capital gains tax rate are associated with a decrease in both alumni giving and other individual giving. For individuals associated with these institutions, the income effect of an increase in the capital gains tax (lower after tax income) dominates over the price effect of the increase in the tax. Increases in the estate tax are associated with higher foundation giving to these institutions. One possible explanation for this result is that more foundations are established when estate taxes are high and then foundation giving increases because the tax law "encourages" foundations to give away at least 5% of their assets each year. We find no evidence, however, that changes in the corporate tax rate influence corporate giving to these institutions.
IV. Determinants of the Sources of Annual Giving
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It is well known that a large share of alumni giving to an institution is concentrated among a small number of wealthy donors. For example, in 1995-96 gifts 5 The estimates presented in tables 4 through 7 do not allow for the correlation of error terms across years or institutions. Estimation of random effects models that allowed for institutional and year components of error terms marginally reduced the statistical precision of the estimates but did not alter the pattern of findings. The disciplinary composition of undergraduate students' degrees at each institution also influences giving. Other things equal, the greater the share of undergraduate degrees granted to students in engineering fields, the lower are other individual and foundation giving but the greater is corporate giving. Similarly, the greater the share of undergraduate degrees granted to students in business related fields, the lower are alumni and foundation giving and the higher is corporate giving. Larger 6 The maximum marginal federal personal income tax rate was very highly correlated with the maximum estate tax rate and the capital gains tax rate. To avoid collinearity problems, this variable is omitted from the estimating equations. 7 We count the number of CEOs with undergraduate degrees from each institution and the number with MBA degrees. If a CEO has two degrees from the same school this may seem like double counting. Our justification is the belief that CEOs who have two degrees from an institution are likely to give more to the institution than comparable CEOs who have one degree from that institution and a second degree from another institution. 8 We are grateful to Professor Kevin J. Murphy of Southern California University for providing us with these data for the period prior to 1990. We collected the later years' data ourselves from Fortune. 9 The few private research universities that ever appeared in the 4 th quartile were excluded from our sample.
institutions, as measured by enrollment levels, and wealthier institutions, as measured by endowment per student, also receive higher levels of giving from all sources.
Real median family income and the Standard and Poor's stock market index were very highly correlated during the sample period. To reduce collinearity problems, the logarithms of income and the ratio of the stock market price index to income are entered into the equation. The coefficient estimates for these variables suggest that holding the ratio of stock market prices to income constant, changes in real median family income are not associated with increases in any form of giving. However, holding income constant, changes in the ratio, which mean changes in the Standard and Poor's index are positively associated with alumni giving and, inexplicably, negatively with Foundation giving.
Turning to other characteristics of the university, an increase in the level of research expenditures per faculty member is associated with higher levels of all types of giving but the association is weakest for alumni giving. The greater the share of the student body that is female, the lower is the level of alumni giving, perhaps reflecting historically lower incomes and labor force participation rates for female than male graduates of the institutions, but the higher is the level of foundation giving.
Finally, the larger the number of alumni per enrolled student, the higher is the level of alumni giving, but the lower is the level of other individual giving. The growth in the alumni/student ratio that has taken place nationally at many institutions, due to historic patterns of growth in the size of their student bodies, is among the factors that have caused alumni giving to rise as a share of total giving at many institutions. The negative relationship between the alumni/student ratio and other individual giving is undoubtedly due to the fact that development offices with large alumni bodies do not have to devote as much of their resources to making connections to other individual donors 10 .
Our concern is ultimately not with the levels the sources of giving that different institutions receive but with the shares of giving. So in table 5 we present the results of estimating equations (2) Turning next to the institutional variables that vary over time, an increase in the number of CEOs who have degrees from the institution is associated with a greater share of alumni giving and smaller shares of foundation and corporate giving. The share of degrees granted to students in engineering is positively associated with the shares of alumni and corporate giving, but negatively associated with the shares of foundation and other individual giving. Similarly, the greater the share of degrees granted to students in business, the greater the share of corporate giving but the smaller the share of foundation giving. The composition of the student body between graduate and undergraduate 10 For brevity, we do not discuss here the relationships that we also found between the various types of giving, having a medical college, being affiliated with a religious denomination, and the share of the students also matters. Other factors held constant, the greater the share of students who are undergraduates, the greater the share of alumni giving and the smaller the share of corporate giving.
The racial/gender/ethnic make-up of the student body also influences the pattern of giving. An increased share of female students is associated with an increased share of giving from foundations, but a decreased share of giving from corporations and alumni.
An increased share of underrepresented minority students is associated with an increased share of giving from foundations. Larger institutions, as measured by enrollments, receive a smaller share of their giving from other individuals and larger shares from all other sources, while an increase in research dollars per faculty member is associated with greater shares of foundation and corporate giving, but a smaller share of alumni giving. institution's students that are undergraduates. 11 Returning to the question that motivated the paper, this is one of the key factors that distinguish Cornell and Duke. In 1996, Duke's research expenditures per faculty member were about 1.75 times Cornell's value. This undoubtedly reflected Cornell's much smaller biomedical research enterprise. Table 6 presents estimates of the determinants of the levels of annual giving that are used for current operations, to build the endowment and for buildings and equipment.
V. Determinants of the Uses of Annual Giving
The explanatory variables in these models are identical to those in the sources of giving equations. Inasmuch as we have already indicated that the distribution of giving by uses varies nationwide by the source of giving, an alternative would be to estimate "structural" models that included the shares of giving from different sources as explanatory variables.
However, such a model would be fraught with simultaneity problems because the sources that development officers approach for giving depend upon the expected uses of the funds. In the absence of our being able to construct a model that treats both the shares of giving from different sources and the shares of giving used for different purposes as endogenous, we have opted for the simpler reduced form approach.
Higher capital gains taxes, which were seen in table 4 to reduce giving from alumni and other individuals are seen to be associated with reduced contributions to endowment. Increases in real median family income, holding the ratio of Standard and
Poor's index to real median family income constant, are associated with more giving for endowment. In contrast, holding median real family income constant, increases in the Standard and Poor's index relative to median real family income are associated with increases in the level of giving for building and equipment.
Having more CEO's as alumni, which is associated with more alumni giving, is associated with more giving for current expenditure and more giving for endowment. The lower ranked research universities, as measured by their USNWR ranking receive less giving for each purpose, other factors held constant than the highest ranked institutions.
The composition of the student body also influences how giving is used. The greater the share of undergraduate students receiving degrees in engineering, the smaller the level of giving for current operations and endowments, but the larger the level of giving for building and equipment. This clearly reflects the great need by engineering students and faculty for modern teaching and research facilities. Similarly the greater the share of undergraduate students receiving degrees in business, the greater the giving for buildings and equipment, which reflects the "arms race" of spending that business schools are engaged in to attract top students (Ehrenberg 2000, chapter 4) . The greater the share of students who are undergraduates, the more annual giving that comes for endowment purposes, while having a medical college is associated primarily with an increase in giving for current purposes.
Richer institutions, as measured by endowment per student, receive more giving for all purposes. However, the elasticity of giving with respect to endowment per student is much larger for endowments than it is for the other two uses of funds. This implies, which we will confirm shortly, that not surprisingly a greater share of the giving of the richer institutions goes towards building their endowments.
An increase in the female share of students is associated with more giving for buildings and equipment but less giving for endowment. In contrast, an increase in the proportion of underrepresented minority students is associated with more giving for current purposes and less giving for buildings and equipment. To the extent that minorities come from families with lower family incomes this may reflect their increased need for financial aid. Quite strikingly, an increase in the alumni/student ratio is associated with an increase in giving for current purposes but no significant changes in giving either for endowments or buildings and equipment.
Once again, we present estimates of the logarithm of share ratio equations to see clearly how changes in the right hand side variables influence the share of giving that goes to the various uses. These estimates are found in table 7.
Higher capital gains taxes are associated with a smaller share of giving going to endowment enhancement; all other tax variables proved statistically insignificant in this share model. When real median family income increases, holding the ratio of Standard and Poor's index to real median family income constant, the share of giving going to endowment increases while the share of giving going to buildings and equipment decreases. In contrast, when the Standard and Poor's index rises relative to real median family income, the share of giving going to buildings and equipment increases and the other two shares decrease.
Turning to the composition of the student body, a greater share of either engineering or business undergraduate students is associated with a greater share of giving being used for buildings and equipment. A greater share of female student is associated with a greater share of giving going for buildings and equipment, but a smaller share going for endowments. In contrast, a greater share of underrepresented minority students is associated with a greater share of giving going for current operations and a smaller share going for buildings and equipment. As noted above, this may reflect the greater financial need of underrepresented minority students. Finally, a greater share of undergraduate students is associated with a greater share of giving for endowment and a smaller share of giving for buildings and equipment, while the presence of a medical school at the institution is associated with a greater share of giving going to current operations at the expense of both of the other shares.
Richer institutions, as measured by endowment per student, devote a larger share of their annual giving to building their endowments still further and devote a smaller share of their annual giving to current operations. In contrast, institutions that have more alumni per student devote a greater share of their annual giving to current operations and smaller shares to endowment and buildings and equipment purposes.
VI. Robustness of Our Findings
In this section we report the results of various extensions designed to ascertain how In the main, the parameter estimates obtained from this restricted sample were very similar to those found in tables 5 and 7. However, there were some differences. In contrast to the all sample results, an increase share of business students was associated with a greater share of alumni giving. The presence of a medical school was associated with an increased share of alumni giving and a decreased share of other giving, rather than visa versa. Similarly, having a religious affiliation was associated with a greater share of foundation giving and a smaller share of corporate giving, rather than visa versa.
We next focused on the assumptions made about the error structure of the models.
The estimates reported in tables 5 and 7 treat the error terms as being independent across institutions and over time. As a result, they capture both time-series and cross-section variations in the relationships between the sources and uses' shares and the explanatory variables. If instead, we treat the error terms as having a component that is fixed over time for a given institution, but that varies across institutions, the resulting coefficient estimates capture only the intertemporal variation between the explanatory variables and the shares. In contrast, if we treat the error terms as having a component that it is fixed across institutions at a point in time but that varies across time, the resulting coefficient estimates will capture primarily the cross institution relationship between the explanatory variables and the shares.
When we reestimated the share models including year fixed effects, none of the coefficients of the variables that varied across institutions at a point in time switched sign and statistical significance. However, when we reestimated the share models including institutional fixed effects some important differences were observed. Turning first to the sources of giving equations, without the institutional fixed effects, an increase in the share of undergraduate students receiving degrees in engineering was associated with higher shares of giving coming from alumni and corporate sources, but lower shares of giving coming from other individuals and foundations. With the fixed effects included, an increase in the share of engineering students was associated with a smaller share of giving coming from alumni. Without the institutional fixed effects, a greater share of students receiving degrees in business was associated with a larger share of giving coming from corporations. However, once the institutional fixed effects were included, this relationship became negative. Finally without the institutional fixed effects, an increase in the proportion of minority students was associated with a smaller share of corporate giving, while with the inclusion of the institutional fixed effects this relationship vanished.
Turning to the uses of giving equations, without the institutional fixed effects higher shares of undergraduate degrees granted in engineering and business and a lower share of minority students were all associated with higher shares of giving being devoted to buildings and equipment. However, once the institutional fixed effects were included, these relationships all flipped sign. Thus saying that across institutions there is a positive correlation between an explanatory variable and a share does not imply that that relationship will necessarily be observed in a time-series, at least for a subset of the explanatory variables in our models.
VI I. Concluding Remarks
Our paper has provided an initial effort to analyze differences in the shares of the sources of giving coming from different sources and differences in the shares of giving going to different uses, both across private research universities and over time. In future research, we plan on extending our analyses to consider the sources and uses of giving received by private liberal arts colleges and public institutions.
While some of the findings presented in this paper are sensitive to the assumptions made about the error terms in the models many are not. Among our important findings, on the sources of giving side, we find evidence that higher gains tax rates are associated with lower levels of giving from alumni and other individuals. On the uses of giving side, we find that a higher endowment per student is associated with a smaller share of giving being used for current operations and a larger share of giving being used to enhance the endowment. So one of the reasons for the growing dispersion of endowment wealth across private research universities is that the richer institutions devote a greater share of their annual giving to growing their endowment still further.
Can our findings shed light on the great disparity that we opened our paper with in the shares of giving that Cornell (.540) and Duke (.153) received from their alumni in 1998-99? At the time we wrote this draft of the paper, data on several of the explanatory variables utilized in the models were not available for 1998-99. However, we have data on all of the explanatory variables for 1997-98 when the differential in their shares of giving coming from alumni was almost as large (.505 vs. .168) and we will focus on this difference.
A perusal of the values of the explanatory variables indicates that there were many factors that our model predicts caused Cornell's share of giving from alumni to be higher than Duke's share. Cornell's alumni included more Fortune 500 CEOs. Cornell had a greater share of degrees granted in engineering fields, a greater total enrollment, a greater share of degrees granted to undergraduate students and more alumni per student.
In contrast, Cornell also had a lower level of research spending per faculty member, which reflected its smaller biomedical research enterprise. Duke's shares of giving from the various sources in 1997-98. However, for each of the three shares, the predicted differential in the share is less than the actual differential that occurred. So while our model can "explain" part of the differences in the shares of giving received by Cornell and Duke from different sources in 1997-98, it cannot explain the entire difference in these shares.
